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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an antenna circuit constituent body 
having no problem in external view in which production yield and 
production quality can be enhanced without sacrifice of the essential 
functional requirement specification of the antenna circuit. 
SOLUTION: The antenna circuit constituent body comprises a resin film 
basic material, a circuit pattern layer 100 including a metal foil 
formed on the surface of the resin film basic material according to a 
pattern in order to carry out a specified function, and dummy pattern 
layers 151, 152 and 153 including a metal foil formed on the surface of 
the resin film basic material. 
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CLAIMS 

[Claim (s) ] 
[Claim 1] 

The base material containing resin, 

The functional patterned layer which is formed on the front face of said 
base material according to a pattern so that a predetermined function 
may be achieved, and contains a metallic foil, 

The antenna circuit construct equipped with the dummy patterned layer 
containing a metallic foil formed on the front face of said base 
material. 
[Claim 2] 

Said functional patterned layer is an antenna circuit construct 
containing an antenna circuit patterned layer according to claim 1. 
[Claim 3] 

Said dummy patterned layer is an antenna circuit construct according to 
claim 2 currently formed in the surface field of said base material 
located in the outside of said antenna circuit patterned layer. 
[Claim 4] 

the line formed so that said dummy patterned layer might be prolonged 
along with the periphery of said antenna circuit patterned layer — the 
antenna circuit construct containing a patterned layer according to 
claim 3. 
[Claim 5] 

said line — the antenna circuit construct according to claim 4 in which 
a patterned layer has the line breadth of 0.2mm or more 10mm or less. 
[Claim 6] 

Said dummy patterned layer is an antenna circuit construct according to 
claim 2 currently formed in the surface field of said base material 
located inside said antenna circuit patterned layer. 
[Claim 7] 

Said dummy patterned layer is an antenna circuit construct containing 
the island-shape patterned layer which has a kind of flat-surface [ at 



least ] configuration by which it was chosen out of the group which is 
formed inside said antenna circuit patterned layer, and consists of 
circular, a polygon, and an ellipse form according to claim 6. 
[Claim 8] 

The flat-surface configuration of said island-shape patterned layer is 
an antenna circuit construct according to claim 7 which has the major 
axis of 0. 2mm or more. 
[Claim 9] 

The surface field of said island-shape patterned layer is an antenna 
circuit construct according to claim 8 which has 100% or less of rate of 
surface ratio 1% or more to the surface field of said base material in 
which the patterned layer is not formed. 
[Claim 10] 

Said dummy patterned layer is an antenna circuit construct given in any 
1 term from claim 1 to claim 9 in which at least a part has the edge cut 
with said base material. 
[Claim 11] 

For thickness, purity is [ said metallic foil ] an antenna circuit 
construct given in any 1 term from 7-micrometer or more claim 1 which is 
60 micrometers or less to claim 10 including the aluminum below 99. 7 
mass % more than 97. 5 mass %. 
[Claim 12] 

For said base material, thickness is an antenna circuit construct given 
in any 1 term from 5-micrometer or more claim 1 which is 80 micrometers 
or less to claim 11 at least including a kind of resin chosen from the 
group which consists of polyethylene, polypropylene, polyethylene 
terephthalate, polyethylenenaphthalate, a polycarbonate, a polyvinyl 
chloride, polyimide, amorphous polyethylene terephthalate, and a liquid 
crystal polymer. 
[Claim 13] 

The thickness of said metallic foil is an antenna circuit construct 
according to claim 11 or 12 which has 0.2 or more thickness ratios to 
the thickness of said base material. 
[Claim 14] 

The functional card which equipped any 1 term from claim 1 to claim 13 
with the antenna circuit construct of a publication. 
[Claim 15] 

The functional card concerned is a functional card [ equipped with the 
sheathing layer which is a security tag and was formed on said antenna 
circuit construct ] according to claim 14. 
[Claim 16] 



The functional card concerned is an IC card, 

IC chip carried in said antenna circuit construct, 

The functional card [ equipped with the sheathing layer formed on said 
antenna circuit construct so that said IC chip might be covered ] 
according to claim 14. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to functional cards specifically equipped with 
the antenna circuit construct and it in which the circuit patterned 
layer was formed of etching of a metallic foil, such as a security tag 
and an IC card, about the functional card equipped with an antenna 
circuit construct and it. 
[0002] 

[Description of the Prior Art] 

development with remarkable functional cards, such as a recent-years and 
security tag and an IC card, — accomplishing — anti-theft — business 
— it is beginning to be used for a tag, the tag for an entry check, a 
telephone card, a credit card, a prepaid card, an ATM card, an ID card, 
a card key, various member cards, a book coupon, a patient' s 
registration card, a commuter pass, etc. These antenna circuit 
constructs for functional cards consist of a base material which 
consists of resin films, such as a polypropylene (PP) film and a 
polyethylene terephthalate (PET) film, and an antenna circuit patterned 
layer which consists of a metallic foil formed on the front face of a 
base material. After adhesives are placed between both sides of a base 



material by the antenna circuit patterned layer and it pastes up a 
metallic foil by the dry laminate method etc. , it is formed on the front 
face of a base material by performing etching processing to the metallic 
foil. 
[0003] 

In addition, the above antenna coil for IC cards and its above 
manufacture approach of a configuration are indicated by the patent 
reference 1 (JP, 2002-7990, A) . 
[0004] 

The top view of the antenna circuit construct for functional cards of 
the former [ drawing 22 ], for example, the antenna circuit construct 
for IC cards, and drawing 23 are the fragmentary sectional views of the 
antenna circuit construct for IC cards seen from the direction of the 
XXIII-XXIII line of drawing 22 . 
[0005] 

As shown in drawing 22 and drawing 23 , the antenna circuit construct 
for IC cards consists of circuit patterned layers 700 which consist of a 
metallic foil formed according to the predetermined pattern on the front 
face of the resin film base material 200, the adhesives layer 300 formed 
in both sides of the resin film base material 200, and the adhesives 
layer 300. The circuit patterned layer 700 consists of the antenna coil 
section 701 formed by the spiral pattern on the front face of the resin 
film base material 200, the IC chip loading section 702, the capacitor 
section 703 formed by the island-shape pattern on the front rear face of 
the resin film base material 200 so that it might connect with the 
antenna coil section 701, and the sticking-by-pressure section 704 of 
the terminal formed on the front rear face of the resin film base 
material 200. moreover, the line which the slitting machine line mark 
section 705 becomes from a metallic foil like the circuit patterned 
layer 700 on the outside of the antenna coil section 701 in order to 
show the location for carrying out separation cutting of each antenna 
circuit construct in the field between another adjacent circuit 
patterned layers (not shown in drawing 22 ) — it is formed by the 
pattern. Inside the antenna coil section 701, it is formed by the 
island-shape pattern by which the mark 706 for checking a sensor 
location consists of a metallic foil like the circuit patterned layer 
700. 
[0006] 

By the production process of an antenna circuit construct, on the front 
face of a band-like resin film base material, it is arranged and two or 
more circuit patterned layers 700 constituted as mentioned above are 



formed in the direction of P, and the direction of Q, as shown in 
drawing 24 . In drawing 24 , an arrow head P shows the longitudinal 
direction of a band-like resin film, i. e. , the rolling-up direction of a 
band-like resin film, and the arrow head Q shows the cross direction of 
a band-like resin film. 
[0007] 

[Patent reference 1] 
JP, 2002-7990, A 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, in the conventional antenna circuit construct, there were the 
following problems in a production process and product quality. 
[0009] 

(1) As shown in drawing 24 , where band-like is followed, manufacture 
two or more antenna circuit constructs. First, a band-like metallic foil 
is pasted up on both sides of the base material which consists of a 
band-like resin film. Next, according to a predetermined antenna circuit 
pattern, gravure of the resist ink layer is carried out on the front 
face of a metallic foil. At this gravure process, a resist ink layer is 
printed by pressing an intaglio on the front face of a band-like 
metallic foil, writing with a doctor the excessive ink which arrived at 
the front face of the intaglio attached on the roll-like printing 
cylinder. At this time, Dr. **** may occur as poor printing and 
excessive resist ink may adhere to fields other than a predetermined 
antenna circuit pattern on the front face of a metallic foil, two or 
more lines which constitute the antenna coil section 701 of the circuit 
patterned layer 700 which consists of a metallic foil if it originates 
in this, a resist ink layer is used as a mask and a metallic foil is 
etched — between layers is connected partially and may be etched That 
is, the bridge of an antenna circuit patterned layer is generated. 
Consequently, the electric resistance value of an antenna circuit 
becomes a defect. 

[0010] 

(2) As shown in drawing 22 and drawing 23 , on the other hand, form the 
antenna coil section 701 of the resin film base material 200 which 
constitutes the circuit patterned layer 700 in a front-face side, and 
form the capacitor section 703 which, on the other hand, constitutes the 
circuit patterned layer 700 in a front-face and another side front-face 
side. On the other hand, the circuit patterned layer by the side of a 
front face and an another side front face is connected in the sticking- 
by-pressure section 704 of a terminal. Thus, an LCR circuit is 



constituted. Here, since the sensibility of an IC card which receives a 
dispatch signal is so good that the area of the field in which a circuit 
patterned layer is not formed by the inside of the antenna coil section 
701 is large, area of the field inside the antenna circuit section 701 
is made large as much as possible. Moreover, in the another side front- 
face side of the resin film base material 300, in order to enlarge area 
of the field in which a circuit patterned layer is not formed 
corresponding to the field inside the antenna coil section 701 and to 
also make an electric resistance value small, area of the capacitor 
section 703 is also made as small as possible in the range in which a 
property top is possible. 
[0011] 

Thus, the circuit patterned layer is unevenly distributed on the front 
face of a base material. A circuit patterned layer forms a resist ink 
patterned layer on the front face of a metallic foil, and is formed by 
etching a metallic foil by using this resist ink patterned layer as a 
mask. Therefore, the non-etched section of a metallic foil is unevenly 
distributed, and if the area of the non-etched section is small, the 
ratio of the area which removes a metallic foil by etching will become 
large. For this reason, a resist ink layer is not printed in the field 
of most metallic foils. Since the area of the field where etching of a 
metallic foil is performed to the field where etching of a metallic foil 
is not performed is large when a metallic foil is etched by using as a 
mask the resist ink layer printed by such pattern, the amount of 
dissolutions of a metallic foil increases and calorific value becomes 
large. This causes over etching and side etching, etching precision 
falls, and the quality of an antenna circuit patterned layer which 
consists of a metallic foil deteriorates. 
[0012] 

(3) The part (non-etched section) in which the antenna circuit patterned 
layer was formed differs in the thickness of the whole containing a base 
material from the part (etching section) which is not formed. After 
etching a metallic foil, the band-like base material in which two or 
more antenna circuit patterned layers were formed is continuously rolled 
round to a coiled form. To the field of the non-etched section, since 
the area of the field of the etching section is large, in the above- 
mentioned rolling-up process, sag and a wrinkling occur in a band-like 
base material according to the lap condition of the above-mentioned non- 
etched section and the etching section. Sag and wrinkling of this base 
material cause a poor appearance in the gestalt of functional cards, 
such as the poor appearance, as a result the security tag finally 



manufactured in the gestalt of each antenna circuit construct which cuts 
the rewound band-like base material and is manufactured, and an IC card. 
[0013] 

Moreover, in the field with which the non-etched sections lap, since it 
rolls round to the longitudinal direction (direction shown by the arrow 
head P in drawing 24 ) of a band-like base material and a pressure 
becomes large, when rolling round the resist ink layer after etching in 
the condition of having remained, the phenomenon (it is called blocking) 
which the piled-up resist ink layers stick mutually happens. With extent 
of generating of the stuck part, sag and a wrinkling occur in a band- 
like base material. Sag and wrinkling of this base material cause a poor 
appearance in the gestalt of functional cards, such as the poor 
appearance, as a result the security tag finally manufactured in the 
gestalt of each antenna circuit construct which cuts the rewound band- 
like base material and is manufactured, and an IC card. 
[0014] 

By the trouble of such a conventional antenna circuit construct, the 
manufacture yield of the functional card equipped with an antenna 
circuit construct and it fell, and such quality was unstable. 
[0015] 

Then, the purpose of this invention is offering the functional card 
equipped with the antenna circuit construct which can raise the 
manufacture yield and product quality and does not have an exterior 
problem further, and it, without spoiling the requirement specification 
on the function of original of an antenna circuit. 
[0016] 

[Means for Solving the Problem] 

The antenna circuit construct according to this invention is equipped 
with the base material containing resin, the functional patterned layer 
which is formed on the front face of a base material according to a 
pattern so that a predetermined function may be achieved, and contains a 
metallic foil, and the dummy patterned layer containing a metallic foil 
formed on the front face of a base material. 
[0017] 

In the antenna circuit construct of this invention, the unrelated dummy 
patterned layer is formed with the original function of a functional 
patterned layer. In presswork, since the resist ink layer of the dummy 
corresponding to a dummy patterned layer will be formed, adhesion of 
excessive resist ink, such as Dr. can be prevented. For this 

reason, since generating of the bridge of an antenna circuit patterned 
layer can be barred, the defect of the electric resistance value of an 



antenna circuit can be abolished. 
[0018] 

Moreover, since the resist ink layer of the dummy corresponding to a 
dummy patterned layer will be formed, a part for the field of the 
metallic foil by which the mask was carried out in the dummy resist ink 
layer, and the area in which etching of a metallic foil is not performed 
increase. For this reason, since the rate of the area of a field that 
etching of the metallic foil to the field to which etching of a metallic 
foil is not performed is performed can be made small compared with the 
former, over etching and side etching can be prevented. Consequently, 
etching precision can be raised and the quality of an antenna circuit 
patterned layer can be improved. 
[0019] 

Furthermore, in an etching process, the field of a part for the field of 
a dummy patterned layer and the non-etched section of a metallic foil 
increases. For this reason, after etching a metallic foil, in the 
process which rolls round continuously the band-like base material in 
which two or more antenna circuit patterned layers were formed, to a 
coiled form, the sag of the band-like base material generated according 
to the lap condition of the above-mentioned non-etched section and the 
etching section and the degree of a wrinkling can be eased. The poor 
appearance in the gestalt of functional cards, such as the poor 
appearance, as a result the security tag finally manufactured in the 
gestalt of each antenna circuit construct which cuts the rewound band- 
like base material by this, and is manufactured, and an IC card, can be 
prevented. 
[0020] 

From the above thing, the manufacture yield and product quality can be 
raised and the functional card equipped with the antenna circuit 
construct which does not have an exterior problem further, and it can be 
offered. 
[0021] 

Preferably, in the antenna circuit construct of this invention, a 
functional patterned layer contains an antenna circuit patterned layer. 
In this case, as for a dummy patterned layer, it is desirable to be 
formed in the surface field of the base material located in the outside 
of an antenna circuit patterned layer, the line more preferably formed 
so that a dummy patterned layer might be prolonged along with the 
periphery of an antenna circuit patterned layer — a patterned layer is 
included, a line — as for a patterned layer, it is desirable to have 
the line breadth of 0. 2mm or more 10mm or less. 



[0022] 

Moreover, in the antenna circuit construct of this invention, the dummy 
patterned layer is preferably formed in the surface field of the base 
material located inside an antenna circuit patterned layer. In this case, 
as for a dummy patterned layer, it is desirable that the island-shape 
patterned layer which has a kind of flat-surface [ at least ] 
configuration chosen from the group which is formed inside an antenna 
circuit patterned layer and consists of circular, a polygon, and an 
ellipse form is included. As for the flat-surface configuration of an 
island-shape patterned layer, it is desirable to have the major axis of 
0. 2mm or more. The surface field of an island-shape patterned layer has 
100% or less of rate of surface ratio 1% or more more preferably to the 
surface field of a base material in which the patterned layer is not 
formed. 
[0023] 

As long as it follows another aspect of affairs of the antenna circuit 
construct of this invention, the dummy patterned layer may have the edge 
from which at least the part was cut with the base material. 
[0024] 

As for the metallic foil which constitutes a functional patterned layer, 
in the antenna circuit construct of this invention, it is desirable that 
purity is [ thickness ] 7 micrometers or more 60 micrometers or less 
including the aluminum below 99. 7 mass % more than 97. 5 mass %. 
[0025] 

Moreover, as for a base material, in the antenna circuit construct of 
this invention, it is desirable that thickness is 5 micrometers or more 
80 micrometers or less including a kind of resin chosen from the group 
which consists of polyethylene (PE) , polypropylene (PP), polyethylene 
terephthalate (PET), polyethylenenaphthalate (PEN), a polycarbonate (PC), 
a polyvinyl chloride (PVC), polyimide (PI), amorphous polyethylene 
terephthalate (PETG) , and a liquid crystal polymer (LCP) at least. 
[0026] 

As for the thickness of a metallic foil, it is desirable to have 0. 2 or 
more thickness ratios to the thickness of the base material containing 
the above-mentioned resin. 
[0027] 

The functional card according to this invention is equipped with the 
antenna circuit construct which has one of above-mentioned 
configurations. Preferably, a functional card is a security tag and is 
equipped with the sheathing layer formed on the antenna circuit 
construct. Moreover, preferably, a functional card is an IC card and is 



equipped with IC chip carried in the antenna circuit construct, and the 
sheathing layer formed on the antenna circuit construct so that IC chip 
might be covered. 
[0028] 

[Embodiment of the Invention] 

The top view of the antenna circuit construct for functional cards to 
which drawing 1 followed the gestalt of one implementation of this 
invention, for example, the antenna circuit construct for IC cards, the 
fragmentary sectional view of the antenna circuit construct for IC cards 
which saw from the direction where drawing 2 met the I I— I I line of 
drawing 1 , and drawing 3 are the fragmentary sectional views of the 
antenna circuit construct for IC cards which met the I I I— I I I line of 
drawing 1 and which was seen from the direction. 
[0029] 

As shown in drawing 1 - drawing 3 , the antenna circuit construct 10 for 
IC cards consists of dummy patterned layers 151-153 which consist of a 
metallic foil formed according to the predetermined pattern on the front 
face of the circuit patterned layer 100 which consists of a metallic 
foil formed according to the predetermined pattern on the front face of 
the resin film base material 200, the adhesives layer 300 formed in both 
sides of the resin film base material 200, and the adhesives layer 300, 
and the adhesives layer 300. Here, unlike a circuit pattern, a dummy 
pattern means patterns other than the pattern formed for the purpose for 
achieving a certain function in antenna circuit constructs, such as an 
electric function and mark (mark) -function and a localization-function. 
[0030] 

In addition, the adhesives layer 300 is not necessarily required 
depending on the class of resin film base material 200 as it is 
mentioned later. 
[0031] 

The circuit patterned layer 100 consists of the antenna coil section 101 
formed by the spiral pattern on the front face of the resin film base 
material 200, the IC chip loading section 102, the capacitor section 103 
formed by the island-shape pattern on the front rear face of the resin 
film base material 200 so that it might connect with the antenna coil 
section 101, and the sticking-by-pressure section 104 of the terminal 
formed on the front rear face of the resin film base material 200. 
moreover, the line which the slitting machine line mark section 105 
becomes from a metallic foil like the circuit patterned layer 100 on the 
outside of the antenna coil section 101 in order to show the location 
for carrying out separation cutting of each antenna coil construct in 



the field between another adjacent circuit patterned layers (not shown 

in drawing 1 ) — it is formed by the pattern. 

[0032] 

The field for connecting wiring to IC chip is formed in the edge inside 
the antenna coil section 101, and IC chip loading section 102 for 
carrying IC chip is formed near [ the ] the edge. The circuit patterned 
layer shown by the dotted line in drawing 1 shows the circuit patterned 
layer formed in the rear face of the resin film base material 200. The 
circuit patterned layer is formed in the front rear face of the resin 
film base material 200 in the capacitor section 103 and the sticking-by- 
pressure section 104. In the sticking-by-pressure section 104, it is in 
contact so that the circuit patterned layer of a front flesh side may 
flow electrically mutually. This contact is attained by destroying 
partially the resin film base material 200 and the adhesives layer 300 
by curine ping processing. 
[0033] 

In addition, the capacitor section 103 thru/or the sticking-by-pressure 
section 104 are not necessarily indispensable, and it has it according 
to a specification or the purpose. 
[0034] 

four lines which the dummy patterned layer 151 is the surface field of 
the resin film base material 200 located in the outside of the antenna 
coil section 101, and were formed so that it might extend along with the 
periphery of the antenna coil section 101 — it is a patterned layer and 
is located in the both sides of the slitting machine line mark section 
105. two lines which the dummy patterned layer 152 is the surface field 
of the resin film base material 200 located in the outside of the 
antenna coil section 101, and were formed so that it might extend along 
with the periphery of the antenna coil section 101 — it is a patterned 
layer, the line of width of face with the dummy patterned layers 151 and 
152 almost same at the front rear face of the resin film base material 
200 — it is formed by the pattern. 
[0035] 

Although mentioned later, in presswork, the resist ink layer of the 
dummy corresponding to the dummy patterned layer 151 will be formed so 
that it may extend in the printing direction among two or more antenna 
coil sections, the line of the outermost periphery from which the resist 
ink layer of this dummy constitutes the antenna coil section — along 
with the patterned layer, it has extended in parallel. The resist ink 
layer of the dummy prolonged in parallel with this printing direction 
plays the role which prevents generating of poor printing that excessive 



resist ink, such as Dr. adheres in the field between two or more 

antenna coil sections, two or more lines which constitute by this the 
antenna coil section 101 formed of etching — generating of the bridge 
that between layers is connected partially can be barred. As the result, 
the defect of the electric resistance value of an antenna circuit can be 
abolished. 
[0036] 

Moreover, in presswork, although mentioned later, the resist ink layer 
of the dummy corresponding to the dummy patterned layer 152 will be 
formed so that it may extend in the direction which crosses in the 
printing direction among two or more antenna coil sections, the line of 
the outermost periphery from which the resist ink layer of this dummy 
constitutes the antenna coil section — along with the patterned layer, 
it has extended in parallel, the line of the outermost periphery from 
which the resist ink layer of the dummy prolonged in the direction which 
crosses in this printing direction constitutes the antenna coil section 
— a chip can be prevented from ink flow or printing occurring in a 
patterned layer, namely, the line of the outermost periphery which 
constitutes the antenna coil section as ink flow and a printing chip 
occur in the resist ink layer of this dummy — poor printing can be 
prevented from generating in a patterned layer Consequently, the quality 
of the circuit patterned layer of the antenna coil section is improvable. 
[0037] 

The dummy patterned layers 153 are two island-shape patterned layers 
formed in the surface field of the resin film base material 200 located 
inside the antenna coil section 101. With the gestalt of this operation, 
although the flat-surface configuration of an island-shape patterned 
layer is a rectangle or a square, polygons other than a rectangle are 
sufficient as it, and a triangle, circular, and an ellipse form are 
sufficient as it. The pattern of the dummy patterned layer 153 which was 
formed in the front rear face of the resin film base material 200, and 
was formed in the front face is larger than the pattern formed in the 
rear face. 
[0038] 

Since the resist ink layer of the dummy corresponding to the dummy 
patterned layer 153 will be formed in the field inside the antenna coil 
section 101, in the large field inside the antenna coil section 101, a 
part for the field of the metallic foil by which the mask was carried 
out by the dummy patterned layer 153, and the area in which etching of a 
metallic foil is not performed can be increased. For this reason, the 
rate of the area of a field that etching of the metallic foil to the 



field to which etching of a metallic foil is not performed is performed 
can be made small compared with the former, and over etching and side 
etching can be prevented. Consequently, the etching precision of the 
antenna coil section 101 can be raised, and the quality of an antenna 
circuit patterned layer can be improved. 
[0039] 

Moreover, in an etching process, the field of a part for the field of 
the dummy patterned layer 153 and the non-etched section of a metallic 
foil increases. For this reason, after etching a metallic foil, in the 
process which rolls round continuously the band-like base material in 
which two or more circuit patterned layers 100 were formed, to a coiled 
form, the sag of the band-like base material generated according to the 
lap condition of the above-mentioned non-etched section and the etching 
section and the degree of a wrinkling can be eased. The poor appearance 
in the gestalt of the poor appearance in the gestalt of each antenna 
circuit construct which cuts the rewound band-like base material by this, 
and is manufactured as a result the IC card finally manufactured, a 
security tag, etc. can be prevented. 
[0040] 

In order to cancel the conventional trouble as mentioned above, the 
dummy patterned layers 151-153 are formed, but the dummy patterned 
layers 151-153 are arranged so that the electrical characteristics of 
the original circuit patterned layer 100 may not be checked. 
[0041] 

In addition, in drawing 1 - drawing 3 , the two-dot chain line shows the 
cutting plane line C when finally carrying out separation cutting of 
each antenna circuit construct. Separation cutting of each antenna 
circuit construct is performed by cutting which divides the line breadth 
of the dummy patterned layers 151 and 152 which consists of a metallic 
foil, and cutting which divides the resin film base material 200 and the 
adhesives layer 300. Thus, since division cutting of both a metallic 
foil and the resin layer is carried out compared with division cutting 
of only conventional resin, separation cutting of each antenna circuit 
construct can be performed easily. 
[0042] 

Moreover, although the resist ink layer used as a mask on the occasion 
of etching of a metallic foil is removed on the circuit patterned layer 
100 and the dummy patterned layers 151-153 with the gestalt of one 
operation of this invention shown in drawing 1 - drawing 3 , there is 
also a thing made to remain without removing a resist ink layer 
depending on the purposes and applications of a product of a functional 



card, such as an IC card and a security tag. 
[0043] 

Drawing 4 is the sectional view of the IC card seen from the direction 
which met the I I I— I I I line of drawing 1 , and corresponds to the 
fragmentary sectional view of the antenna circuit construct shown in 
drawing 3 . As shown in drawing 4 , IC card 1 consists of an IC chip 400 
carried in the antenna circuit construct 10 shown in drawing 3 , and a 
sheathing layer 500 formed on the front rear face of the antenna circuit 
construct 10 so that the IC chip 400 might be covered. It adheres to the 
IC chip 400 on IC chip loading section 102 of the circuit patterned 
layer 100, and it is connected to the edge of the antenna coil section 
101 by wiring 401. Since separation cutting of each antenna circuit 
construct is carried out in order to manufacture each IC card, the line 
breadth of the dummy patterned layer 151 shown in drawing 2 and drawing 
3 is divided with the resin film base material 200, and dummy pattern 
cutting residual layer 151a remains. Dummy pattern cutting residual 
layer 151a has the edge cut with the resin film base material 200. 
[0044] 

In addition, with the gestalt of one operation of this invention shown 
by drawing 4 , after the resist ink layer was removed, the IC card which 
the IC chip 400 was carried and was covered with the sheathing layer 500 
was explained, but the sheathing layer 500 may be formed so that the 
whole antenna circuit construct may be covered according to the purpose 
and application of a functional card, while the resist ink layer had 
been made to remain. 
[0045] 

As for the linear dummy patterned layers 151 and 152 formed so that it 
may extend along with the periphery without contacting the antenna coil 
section 101 of the circuit patterned layer 100, in the antenna circuit 
construct shown in drawing 1 - drawing 3 , it is desirable to have the 
line breadth of 0.2mm or more 10mm or less. Etching also becomes 
difficult, while it becomes close to the limitation of the precision of 
gravure for line breadth to form the resist ink layer corresponding to a 
dummy patterned layer in less than 0. 2mm and printing becomes difficult. 
As for line breadth, it is more desirable that it is [ 0. 5mm or more ] 
2. 0mm or less. 
[0046] 

As for the flat-surface configuration of the island-shape patterned 
layer of the dummy patterned layer 153 formed inside the antenna coil 
section 101, it is desirable to have the major axis of 0. 2mm or more. 
The major axis cannot fully demonstrate the effectiveness which it is 



ineffective to etching being difficult while it becomes close to the 
limitation of the precision of the gravure for forming a resist ink 
layer and printing becomes difficult, and eases the sag of a band-like 
base material, and the degree of a wrinkling in less than 0. 2mm. 
[0047] 

As for the surface field of the above-mentioned island-shape patterned 
layer, it is desirable to have 100% or less of rate of surface ratio 1% 
or more to the surface field of a base material in which the patterned 
layer is not formed. This rate of surface ratio cannot demonstrate the 
effectiveness which eases the sag of a band-like base material, and the 
degree of a wrinkling at less than 1%. Moreover, if this rate of surface 
ratio exceeds 100%, the receiving sensibility of a signal will fall 
remarkably. It is possible to remove the metallic foil part which 
constitutes the dummy patterned layer 153 by performing processing which 
samples the field of a base material in which the dummy patterned layer 
153 was formed in order to prevent the fall of this receiving 
sensibility. However, in case it is processed into an IC card, a 
security tag, etc. as a final product, the crater of a center section 
may become large, and the problem of a poor appearance may arise. 
[0048] 

In addition, since the dummy patterned layers 151-153 are unnecessary as 
a final product, in case it is processed into an IC card, a security tag, 
etc. , cutting processing, punching processing, etc. may remove them. If 
the dummy patterned layer 153 especially formed in the field inside the 
antenna coil section 101 is pierced and processing removes, firm bond 
strength can be obtained by the adhesives part of the sheathing layer 
500 shown in drawing 4 piercing, and demonstrating an anchor effect in 
the null field by processing. 
[0049] 

At least one sort chosen from aluminium foil, copper foil, a stainless 
steel foil, a titanium foil, tinfoil, etc. can be used for the metallic 
foil which constitutes the circuit patterned layer 100 and the dummy 
patterned layers 151-153 in the gestalt of one above-mentioned operation. 
It is most desirable to use aluminium foil for the component of the 
circuit patterned layer 100 and the dummy patterned layers 151-153 from 
a viewpoint of economical efficiency, versatility, and dependability 
also in these metallic foils. Here, aluminium foil is not limited to a 
pure aluminium foil, and also contains an aluminium alloy foil. 
[0050] 

Preferably [ a metallic foil / that thickness is 7 micrometers or more 
60 micrometers or less, and purity is below 99. 7 mass % more than 97. 5 



mass % ] and more preferably, thickness is 15 micrometers or more 50 
micrometers or less, and purity is below 99.5 mass % more than 98.0 
mass %. 
[0051] 

When the thickness of a metallic foil is less than 7 micrometers, while 
many pinholes occur, there is a possibility of fracturing in a 
production process. On the other hand, when the thickness of a metallic 
foil exceeds 60 micrometers, while the etching processing for forming 
the circuit patterned layer 100 and the dummy patterned layers 151-153 
takes time amount, the rise of ingredient cost is caused. 
[0052] 

When the purity of a metallic foil is under 97. 5 mass %, while the 
impurities contained in a metallic foil increase in number and the 
electric resistance of the circuit patterned layer 100 and the dummy 
patterned layers 151-153 becomes high, corrosion resistance may get 
extremely bad and corrosion may advance also with few moisture. On the 
other hand, since the corrosion resistance of a metallic foil improves 
too much when the purity of a metallic foil exceeds 99. 7 mass % etching 
processing takes time amount. 
[0053] 

Specifically as an ingredient of the circuit patterned layer 100 and the 
dummy patterned layers 151-153, 1030 or INs of the pure aluminium foils 
or aluminium alloy foils of 30, 1050, 1100, 8021, and 8079 grades is 
employable with the notation of JIS(AA), for example. 
[0054] 

The purity in the case of using aluminium foil as a metallic foil in 
this invention is the value which deducted mass % of the sum total of 
main impurity elements called iron (Fe), silicon (Si), copper (Cu), 
manganese (Mn), magnesium (Mg), zinc (Zn), a gallium (Ga), titanium (Ti), 
a zirconium (Zr), nickel (nickel), and chromium (Cr) from 100 mass %. 
When using aluminium foil, it is desirable that the content of 0. 2 to 
1.7 mass % and silicon is [ the content of 0.05 to 1.0 mass % and 
copper ] below 0. 3 mass % for an iron content. 
[0055] 

Moreover, in the viewpoint of the reinforcement of aluminium foil, the 
above-mentioned presentation range is desirable, tensile strength is 70 
- 120MPa, and 5% or more of elongation is desirable. When the tensile 
strength of aluminium foil is less than 70 MPas and elongation is less 
than 5%, bending and a wrinkle arise in a production process and there 
is a possibility that the dimensional accuracy of a circuit patterned 
layer may worsen. An elasticity foil or its half-rigid foil is desirable, 



and after rolling out a metallic foil in a foil, it is desirable to 
anneal at the temperature of about 250-550 degrees C. If the hard 
metallic foil to which tensile strength exceeds 120MPa(s) is used, there 
is a problem in respect of the remainder of rolling oil, or flexibility 
(rolling-up nature), and it is not desirable. 
[0056] 

It is desirable that thickness is 5 micrometers or more 80 micrometers 
or less including a kind of resin chosen from the group which the resin 
which constitutes the resin film base material 200 in the gestalt of one 
implementation of this invention becomes from polyethylene (PE), 
polypropylene (PP), polyethylene terephthalate (PET), 
polyethylenenaphthalate (PEN), a polycarbonate (PC), a polyvinyl 
chloride (PVC), polyimide (PI), amorphous polyethylene terephthalate 
(PETG), and a liquid crystal polymer (LCP) at least. It becomes 
difficult for the thickness of the resin film base material 200 to 
become weak in less than 5 micrometers, and for the reinforcement after 
etching to roll round a base material continuously. Moreover, when the 
thickness of the resin film base material 200 exceeds 80 micrometers, 
there is a possibility that curine ping processing for aiming at the 
flow of the circuit patterned layer formed in the front rear face of a 
base material cannot be ensured. 
[0057] 

The class and thickness of resin which constitute a resin film base 
material are chosen by the purpose and application of a functional card 
which are finally usually manufactured. In the application of a security 
label, PE or PP with a dielectric constant high as a class of resin is 
chosen from a viewpoint of the capacitor capacity of a resonance circuit, 
and it is used by the thickness which is 10-20 micrometers. In the 
application of an IC card, PET or PEN is chosen from a viewpoint of 
processing and cost as a class of resin, and it is used by the thickness 
which is 25-50 micrometers. 
[0058] 

In order to carry out laminating fixing of the metallic foil which 
constitutes the circuit patterned layer 100 and the dummy patterned 
layers 151-153 at the resin film base material 200, the adhesives layer 
300 is made to intervene in the gestalt of one implementation of this 
invention. Thus, a metallic foil is fixed to a resin film base material 
using adhesives by ****** (the dry laminate method) or heat adhesion 
(the heat laminating method or the thermal laminating method). However, 
a resin film base material and a metallic foil can be fixed by heat 
adhesion or melting extrusion adhesion (the IKUSUT0RUJ0N laminating 



method) without using adhesives depending on the classes (for example, 

PETG etc. ) of resin. 

[0059] 

As for the thickness of a metallic foil, it is desirable to have 0. 2 or 
more thickness ratios to the thickness of a resin film base material. 
With [ a thickness ratio ] 0. 2 [ less than ], electric contact becomes 
unstable at the time of curine ping processing for aiming at the flow of 
the circuit patterned layer formed in the front rear face of a base 
material, the electric resistance value of the sticking-by-pressure 
section 104 becomes high, and there is a possibility that it may become 
impossible to obtain a desired antenna function. 
[0060] 

Next, the gestalt of one implementation of the manufacture approach of 
the antenna circuit construct of this invention is explained. Drawing 5 
- drawing 8 are the fragmentary sectional views showing the production 
process of the antenna circuit construct according to this invention. In 
addition, drawing 5 - drawing 8 show the partial cross section seen from 
the direction which met the III— III line of drawing 1 . 
[0061] 

As shown in drawing 5 , form the adhesives layer 300 in each one 
direction of two band-like metallic foils 110, this adhesives layer 300 
is made to intervene, and the resin film base material 200 is fixed. For 
example, the adhesives for dry laminates are used as a PET film and an 
adhesives layer 300 as the band-like aluminium foil whose width of face 
is 500-1000mm as a metallic foil 110, and a resin film base material 200. 
Thus, the layered product of a metallic foil 110 and the resin film base 
material 200 is prepared. 
[0062] 

As shown in drawing 6 , according to a predetermined circuit pattern and 
a predetermined dummy pattern, gravure of the resist ink layer 600 is 
carried out on the front face of a metallic foil 110. Hardening 
processing of the resist ink layer 600 is performed after printing. 
[0063] 

Here, by the production process of an antenna circuit construct, on the 
front face of a band-like resin film base material, it is arranged and 
two or more circuit patterned layers 100 finally obtained are formed in 
the direction of P, and the direction of Q, as shown in drawing 9 . In 
drawing 9 , an arrow head P shows the longitudinal direction of a band- 
like resin film, i. e. , the rolling-up direction of a band-like resin 
film, and the printing direction of a resist ink layer, and the arrow 
head Q shows the cross direction of a band-like resin film. Therefore, 



the pattern of the resist ink layer 600 formed in drawing 6 corresponds 
to two or more circuit patterned layers 100 shown in drawing 9 . 
[0064] 

In drawing 6 , the resist ink layer 600 consists of the antenna coil 
section 601 formed by the spiral pattern on the front face of a metallic 
foil 110, the IC chip loading section 602, terminal areas 604a and 604b 
formed on the front face of the metallic foil 110 by the side of the 
front rear face of the resin film base material 200 so that it might 
connect with the antenna coil section 601, and the dummy pattern 
sections 651-653 (not shown [ 652 ]). Although not shown in drawing 6 , 
the capacitor section 603 and the slitting machine line mark section 605 
are also formed. 
[0065] 

In the presswork shown in drawing 6 , the phenomenon which happens in 
the parts X and XI of drawing 9 is explained. Drawing 10 is drawing 
expanding and showing the part X of drawing 9 , (A) shows the 
conventional printing pattern which does not form a dummy pattern, and 
(B) shows the printing pattern of this invention in which the dummy 
pattern was formed. <A HREF='7Tokujitu/t jitemdrw. ipdl?N0000=239&N0500=4 
E_N/;>9>;?:78///&N0001=815&N0552=9&N 0553= 000014" TARGET = "t jitemdrw") 
drawing 11 is drawing expanding and showing the part XI of drawing 9 , 
(A) shows the conventional printing pattern which does not form a dummy 
pattern, and (B) shows the printing pattern of this invention in which 
the dummy pattern was formed. 
[0066] 

As shown in drawing 10 (A), according to the conventional printing 
pattern, only the slitting machine line mark section 605 is only printed 
by the field between the antenna coil sections 601 of an adjacent 
circuit pattern, and a null part with wide width of face exists along 
the printing direction shown by the arrow head P. For this reason, 
excessive resist ink adheres and it is easy to generate Dr. **** 660. 
[0067] 

On the other hand, as shown in drawing 10 (B), according to the printing 
pattern of this invention, in addition to the slitting machine line mark 
section 605, the dummy pattern section 651 with wide width of face is 
printed along the printing direction shown by the arrow head P by the 
field between the antenna coil sections 601 of an adjacent circuit 
pattern. The area of the null which is not printed in the field between 
the antenna coil sections of an adjacent circuit pattern by this can be 
decreased. The resist ink layer of the dummy pattern section 651 
prolonged in parallel with this printing direction plays the role which 



prevents generating of poor printing that excessive resist ink, such as 
D r> adheres in the field between two or more antenna coil sections 

601. therefore, two or more lines which constitute the antenna coil 
section formed of etching as shown in drawing 19 — generating of bridge 
100b that between layers is connected partially can be barred. As the 
result, the defect of the electric resistance value of an antenna 
circuit can be abolished. 
[0068] 

the line which is prolonged in the direction which crosses in the 
printing direction P in the field of the outermost periphery of the 
antenna coil section 601 of a circuit pattern according to the 
conventional printing pattern as shown in drawing 11 (A) — ink flow 
section 601a and printing chip section 601b occur in a patterned layer. 
[0069] 

On the other hand, according to the printing pattern of this invention, 
as shown in drawing 11 (B), it is formed so that it may extend in the 
direction in which the dummy pattern section 652 crosses in the printing 
direction P among two or more antenna coil sections 601. the line of the 
outermost periphery from which the resist ink layer of this dummy 
pattern section 652 constitutes the antenna coil section 601 — along 
with the patterned layer, it is extended in parallel, the line of the 
outermost periphery from which the dummy pattern section 652 prolonged 
in the direction which crosses in this printing direction constitutes 
the antenna coil section 601 — a chip can be prevented from ink flow or 
printing occurring in a patterned layer, namely, the line of the 
outermost periphery which constitutes the antenna coil section 601 as 
ink flow section 652a and printing chip section 652b occur in this dummy 
pattern section 652 — poor printing can be prevented from generating in 
a patterned layer Consequently, the quality of the circuit patterned 
layer of the antenna coil section is improvable. 
[0070] 

Next, as shown in drawing 7 , the circuit patterned layer 100 which 
consists of the antenna coil section 101, the IC chip loading section 
102, the capacitor section 103 (not shown), and terminal areas 104a and 
104b, the slitting machine line mark section 105 (not shown), and the 
dummy pattern sections 151-153 (152 is not shown) are formed by etching 
a metallic foil 110, using the resist ink layer 600 as a mask. 
[0071] 

Then, as shown in drawing 8 , the resist ink layer 600 is removed. In 
this case, the resist ink layer 600 may be made to remain according to 
the purpose and application of a functional card. 



[0072] 

By finally performing curine ping processing to the terminal areas 104a 
and 104b formed in the front rear-face side of the resin film base 
material 200 using irregular metal plate and metal projection, as shown 
in drawing 3 , the sticking-by-pressure section 104 is formed. Thus, the 
antenna circuit construct 10 of this invention is completed. 
[0073] 

The gestalt of another operation of the antenna circuit construct 
according to this invention is explained. 

The top view of the antenna circuit construct for functional cards to 
which drawing 12 followed the gestalt of another implementation of this 
invention, for example, the antenna circuit construct for IC cards, and 
drawing 13 are the fragmentary sectional views of the antenna circuit 
construct for IC cards which met the XIII-XIII line of drawing 12 and 
which was seen from the direction. 
[0074] 

As shown in drawing 12 and drawing 13 , a different point from the 
gestalt of operation shown in drawing 1 - drawing 3 is that four dummy 
patterned layers 154 are added. The dummy patterned layers 154 are four 
island-shape patterned layers formed in the surface field of the resin 
film base material 200 located inside the antenna coil section 101. With 
the gestalt of this operation, although the flat-surface configuration 
of an island-shape patterned layer is circular, a polygon and an ellipse 
form are sufficient as it. The pattern of the dummy patterned layer 154 
which was formed in the front rear face of the resin film base material 
200, and was formed in the front face is larger than the pattern formed 
in the rear face. 
[0075] 

Since many resist ink layers of the dummy corresponding to the dummy 
patterned layers 153 and 154 will be formed in the field inside the 
antenna coil section 101, in the large field inside the antenna coil 
section 101, a part for the field of the metallic foil by which the mask 
was carried out by the dummy patterned layers 153 and 154, and the area 
in which etching of a metallic foil is not performed can be increased 
sharply. For this reason, the rate of the area of a field that etching 
of the metallic foil to the field to which etching of a metallic foil is 
not performed is performed can be made smaller compared with the former, 
and over etching and side etching can be prevented more effectively. 
Consequently, the etching precision of the antenna coil section 101 can 
be raised more, and the quality of an antenna circuit patterned layer 
can be improved. 



[0076] 

Moreover, in an etching process, the number of the parts of a part for 
the field of the dummy patterned layers 153 and 154 and the non-etched 
section of a metallic foil increases. For this reason, after etching a 
metallic foil, in the process which rolls round continuously the band- 
like base material in which two or more circuit patterned layers 100 
were formed, to a coiled form, the sag of the band-like base material 
generated according to the lap condition of the above-mentioned non- 
etched section and the etching section and the degree of a wrinkling can 
be eased more effectively. The poor appearance in the gestalt of the 
poor appearance in the gestalt of each antenna circuit construct which 
cuts the rewound band-like base material by this, and is manufactured as 
a result the IC card finally manufactured, and a security tag can be 
prevented more effectively. 
[0077] 

With the gestalt of this operation, four dummy patterned layers 154 
formed in the field inside the antenna coil section 101 are removed by 
piercing and processing the part of the resin film base material 200 
according to the two-dot chain line surrounding the outside of the dummy 
patterned layer 154. Firm bond strength can be obtained by the adhesives 
part of the sheathing layer 500 shown in drawing 4 piercing by this, and 
demonstrating an anchor effect in four null fields by processing. 
[0078] 

Drawing 14 - drawing 16 are the top views of the antenna circuit 
construct for functional cards according to the gestalt of still more 
nearly another implementation of this invention, for example, the 
antenna circuit construct for IC cards. 
[0079] 

As shown in drawing 14 , a different point from the gestalt of operation 
shown in drawing 1 is formed so that the linear dummy patterned layers 
155 and 156 with wide width of face may be prolonged from the edge of 
the antenna coil section 101 to an edge in accordance with the outermost 
periphery of the antenna coil section 101 instead of the dummy patterned 
layers 151 and 152. Moreover, the dummy patterned layer 157 of the 
island shape [ configuration / flat-surface ] of a forward hexagon is 
formed in the field inside the antenna coil section 101 instead of the 
dummy patterned layer 153. 
[0080] 

In addition, even if [ some ] the dummy patterned layer 155 thru/or 156 
are not strict straight lines, it is good also as the shape of the shape 
of a curve, or the polygonal line. 



[0081] 

As shown in drawing 15 , the dummy patterned layer 158 of the shape of 2 
character [ U ] is formed so that a different point from the gestalt of 
operation shown in drawing 1 may surround the outermost periphery of the 
antenna coil section 101 instead of the dummy patterned layers 151 and 
152. Moreover, the dummy patterned layer 159 with a circular flat- 
surface configuration is formed in the field inside the antenna coil 
section 101 instead of the dummy patterned layer 153. 
[0082] 

As shown in drawing 16 , the dummy patterned layer 160 of the shape of 
two or more rectangle is intermittently located in a line in accordance 
with the outermost periphery of the antenna coil section 101, and a 
different point from the gestalt of operation shown in drawing 1 is 
formed instead of the dummy patterned layers 151 and 152. Moreover, the 
dummy patterned layer 161 with a circular flat-surface configuration is 
formed in the field inside the antenna coil section 101 instead of the 
dummy patterned layer 153. 
[0083] 

In addition, although the circuit patterned layer and the dummy 

patterned layer are prepared in both sides of the resin film base 

material 200, you may make it prepare only in one side in the gestalt of 

the above-mentioned operation depending on a specification and the 

purpose. 

[0084] 

[Example] 

the aluminium foil (JIS(AA) 1N30) whose purity of 30 micrometers and 20 
micrometers thickness is 99. 3% — each — on the other hand, the 
commercial adhesives for urethane system dry laminates (Oriental Morton, 
Inc. 1 [ trade name AD76P]) were applied to the front face. Then, on the 
other hand, thickness pasted up the aluminium foil of the polyethylene 
terephthalate (PET) film whose thickness is 25 micrometers as a base 
material whose thickness is 20 micrometers at 30 micrometers and an 
another side front face on the front face with the dry lamination 
process, and as shown in drawing 5 , it produced the band-like resin 
film base material and the layered product of a metallic foil. According 
to the following examples 1 and 2 and the conventional example, the 
antenna circuit construct was produced using this band-like layered 
product. 
[0085] 
(Example 1) 

The resist ink layer was continuously printed by the pattern 



corresponding to the circuit patterned layer 100 and the dummy patterned 
layers 151-153 as shown in drawing 1 by using and applying commercial 
resist ink (trade name die cure-RE-97 by Dainippon Ink & Chemicals, 
Inc. ) and the commercial HERI0KURISSH0 gravure version to both sides of 
the above-mentioned layered product. The pattern of a resist ink layer 
was formed on the front rear face of a band-like layered product so that 
12 circuit patterned layers 100 as shown in drawing 9 might be located 
in a line and might be formed along the cross direction Q. In the band- 
like layered product, the pattern (the antenna coil section is mainly 
included as a circuit patterned layer) shown as a continuous line by 
drawing 1 and drawing 9 was formed on the front face of aluminium foil 
whose thickness is 30 micrometers, and the pattern (the capacitor 
section is mainly included as a circuit patterned layer) shown by the 
dotted line by drawing 1 and drawing 9 was formed on the front face of 
aluminium foil whose thickness is 20 micrometers. The existence of poor 
printing was investigated in this phase. 
[0086] 

The circuit patterned layer 100 and the dummy patterned layers 151-153 
were formed by etching aluminium foil in a ferric chloride water 
solution, using this resist ink layer as a mask. The existence of poor 
etching and a poor resist ink layer appearance was investigated in this 
phase. 
[0087] 

Then, the sodium-hydroxide water solution removed the resist ink layer. 
In order to obtain the electric flow of a front flesh side among the 
terminal areas 104a and 104b ( drawing 8 ) of the formed circuit 
patterned layer 100, by performing curine ping processing, two or more 
antenna circuit constructs 10 as shown in drawing 1 and drawing 3 were 
produced on the band-like base material. The base material was rolled 
round where many circuit patterned layers 100 are formed on the front 
face of a band-like base material, as shown in drawing 9 . It rolled 
round in this phase and the poor wrinkling was investigated. 
[0088] 

The band-like base material in the condition of having formed many 
circuit patterned layers was rewound and cut, and one antenna circuit 
construct 10 was produced. As shown in drawing 17 , the antenna circuit 
construct 10 has been arranged between the wave transmitter 2 which has 
the loop antenna 3 for transmission, and the receiver 4 which has the 
loop antenna 5 for reception, the loop antenna 5 for reception received 
the signal wave generated with the loop antenna 3 for transmission, the 
reinforcement of a signal wave form was recorded, and the signal 



strength peak value in resonance frequency was measured. 

[0089] 

(Example 2) 

The antenna circuit construct was produced by the same manufacture 
specification and same production process as an example 1 except having 
formed the circuit patterned layer 100 as shown in drawing 12 , and the 
dummy patterned layers 151-154. 
[0090] 

(Conventional example) 

The antenna circuit construct was produced by the same manufacture 
specification and same production process as an example 1 except having 
formed the conventional circuit patterned layer 700 as shown in drawing 
22 . 
[0091] 

Hereafter, the evaluation result about examples 1 and 2 and the 
conventional example is shown in Table 1. 
[0092] 
[Table 1] 
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[0093] 

In addition, the criterion of the good and the defect for computing each 
defect ratio shown in Table 1 is explained below. Each defect ratio 
investigated and computed defect occurrences for 10000 antenna circuit 
constructs. 
[0094] 

The criterion of the good and the defect of printing is as follows. 
Printing good: It is formed without a resist ink layer being missing 
according to a predetermined printing pattern, an open circuit and a 
blot are not in the linear resist ink layer corresponding to a circuit 
patterned layer, and it is [ as opposed to / width of face / of a linear 
resist ink layer / a predetermined dimension ] less than **30%. 
[0095] 



Poor printing: What is things other than the above, and printing chip 
section 600a, printing thin **** 600b, or printing blot section 600c 
generated in the resist ink layer as shown in drawing 18 . 
[0096] 

The criterion of the good and the defect of etching is as follows. 
Etching good: Without disconnecting a circuit patterned layer according 
to a predetermined printing pattern, it is formed without connecting too 
hastily and is [ as opposed to / width of face / of a linear circuit 
patterned layer / a predetermined dimension ] less than **30%. 
[0097] 

poor etching: — the line which are things other than the above, and 
constitutes a circuit patterned layer as shown in drawing 19 — that 
open-circuit 100a occurs in a patterned layer **** — or a line — a 
patterned layer should be connected and bridge 100b should occur. 
[0098] 

The criterion of the good and the defect of a rolling-up wrinkling is as 
follows. 

Rolling-up wrinkling good: What B/A can correct or less by 2. 0 as a 
ratio of the dimension B to dimension a in a wrinkling generating part 
as shown in drawing 20 . 
[0099] 

A poor rolling-up wrinkling: That to which B/A exceeds 2. 0 as a ratio of 
the dimension B to dimension a in a wrinkling generating part as it is 
things other than the above and is shown in drawing 20 . 
[0100] 

In addition, in drawing 20 , on the front rear face of the resin film 
base material 200, the adhesives layer 300 shall be intervened and the 
circuit patterned layer 100 shall be formed. 
[0101] 

The criterion of the good and the defect of a resist ink layer 
appearance is as follows. 

Resist ink layer appearance good: The rate of the area which in the case 
of the type of the functional card which a resist ink layer is made to 
remain and uses it on the front face of a circuit patterned layer the 
resist ink layer 600 separated partially and the front face of the 
circuit patterned layer 100 has exposed as shown in drawing 21 is 10% or 
less of thing. 
[0102] 

A poor resist ink layer appearance: That to which the rate of the area 
which in the case of the type of the functional card which are things 
other than the above, and a resist ink layer is made to remain and uses 



it on the front face of a circuit patterned layer the resist ink layer 
600 separated partially and the front face of the circuit patterned 
layer 100 has exposed as shown in drawing 21 exceeds 10%. 
[0103] 

About the numeric value of the signal strength in Table 1, the signal 
strength peak value of the antenna circuit construct of examples 1 and 2 
was shown as a relative value, having used as 100 signal strength peak 
value in the resonance frequency measured using the antenna circuit 
construct of the conventional example. 
[0104] 

Table 1 shows that the antenna circuit construct of examples 1 and 2 can 
reduce a percent defective compared with the thing of the conventional 
example, and signal strength does not fall, either. 
[0105] 

It should be considered that the gestalt and example of operation which 
were indicated above are [ no ] instantiation at points, and restrictive. 
The range of this invention is not the gestalt or example of the above 
operation, is shown by the claim and includes a claim, equal semantics, 
and all corrections and deformation in within the limits. 
[0106] 

[Effect of the Invention] 

As mentioned above, according to this invention, without spoiling the 
requirement specification on the function of original of an antenna 
circuit, the manufacture yield and product quality can be raised and the 
functional card equipped with the antenna circuit construct which does 
not have an exterior problem further, and it can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of one implementation of this 
invention, for example, the antenna circuit construct for IC cards. 
[Drawing 2] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards which met the II— II line of drawing 1 and which 
was seen from the direction. 

[Drawing 3] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards which met the I I I— I I I line of drawing 1 and which 
was seen from the direction. 

[Drawing 4] It is the sectional view of the IC card seen from the 
direction which met the III— III line of drawing 1 . 
[Drawing 5] It is the fragmentary sectional view showing the 1st 
production process of the antenna circuit construct according to the 
gestalt of one implementation of this invention. 



[Drawing 6] It is the fragmentary sectional view showing the 2nd 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 7] It is the fragmentary sectional view showing the 3rd 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 8] It is the fragmentary sectional view showing the 4th 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 9] It is the top view showing two or more circuit patterned 
layers arranged and formed on the front face of a band-like resin film 
base material. 

[Drawing 10] It is the part plan expanding and showing the part X of 
drawing 9 , and (A) shows the conventional printing pattern which does 
not form a dummy pattern, and (B) shows the printing pattern of this 
invention in which the dummy pattern was formed. 

[Drawing 11] It is the part plan expanding and showing the part XI of 
drawing 9 , and (A) shows the conventional printing pattern which does 
not form a dummy pattern, and (B) shows the printing pattern of this 
invention in which the dummy pattern was formed. 

[Drawing 12] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of another implementation of 
this invention, for example, the antenna circuit construct for IC cards. 
[Drawing 13] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards which met the XIII— XIII line of drawing 12 and 
which was seen from the direction. 

[Drawing 14] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of another implementation of 
this invention, for example, the antenna circuit construct for IC cards. 
[Drawing 15] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of implementation of this 
invention another again, for example, the antenna circuit construct for 
IC cards. 

[Drawing 16] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of still more nearly another 
implementation of this invention, for example, the antenna circuit 
construct for IC cards. 

[Drawing 17] It is drawing showing typically the equipment for measuring 
the signal strength of an antenna circuit construct. 
[Drawing 18] It is the part plan showing poor printing typically. 
[Drawing 19] It is the part plan showing poor etching typically. 



[Drawing 20] It is the typical fragmentary sectional view showing the 
criteria for judging rolling-up wrinkling good and a defect. 
[Drawing 21] It is the typical part plan showing the criteria for 
judging resist ink layer appearance good and a defect. 
[Drawing 22] It is the top view of the conventional antenna circuit 
construct for functional cards, for example, the antenna circuit 
construct for IC cards. 

[Drawing 23] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards seen from the direction of the XXIII-XXIII line 
of drawing 22 . 

[Drawing 24] It is the top view showing the conventional circuit pattern 
which are arranged and is formed on the front face of a band-like resin 
film base material. [ two or more ] 
[Description of Notations] 

1: An IC card, 10: antenna circuit construct, 100: circuits patterned 
layer, the 101:antenna coil section, 151, 152, 153, 154, 155, 156 and 
157, a 158, 159, 160, 161 : dummy patterned layer, a 200:resin film base 
material, 300 : an adhesives layer, a 400 : IC chip. 
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[Drawing 1] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of one implementation of this 
invention, for example, the antenna circuit construct for IC cards. 
[Drawing 2] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards which met the II— II line of drawing 1 and which 
was seen from the direction. 

[Drawing 3] It is the fragmentary sectional view of the antenna circuit 



construct for IC cards which met the I I I— I I I line of drawing 1 and which 
was seen from the direction. 

[Drawing 4] It is the sectional view of the IC card seen from the 

direction which met the I I I— I I I line of drawing 1 . 

[Drawing 5] It is the fragmentary sectional view showing the 1st 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 6] It is the fragmentary sectional view showing the 2nd 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 7] It is the fragmentary sectional view showing the 3rd 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 8] It is the fragmentary sectional view showing the 4th 

production process of the antenna circuit construct according to the 

gestalt of one implementation of this invention. 

[Drawing 9] It is the top view showing two or more circuit patterned 
layers arranged and formed on the front face of a band-like resin film 
base material. 

[Drawing 10] It is the part plan expanding and showing the part X of 
drawing 9 , and (A) shows the conventional printing pattern which does 
not form a dummy pattern, and (B) shows the printing pattern of this 
invention in which the dummy pattern was formed. 

[Drawing 11] It is the part plan expanding and showing the part XI of 
drawing 9 , and (A) shows the conventional printing pattern which does 
not form a dummy pattern, and (B) shows the printing pattern of this 
invention in which the dummy pattern was formed. 

[Drawing 12] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of another implementation of 
this invention, for example, the antenna circuit construct for IC cards. 
[Drawing 13] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards which met the XIII— XIII line of drawing 12 and 
which was seen from the direction. 

[Drawing 14] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of another implementation of 
this invention, for example, the antenna circuit construct for IC cards. 
[Drawing 15] It is the top view of the antenna circuit construct for 
functional cards according to the gestalt of implementation of this 
invention another again, for example, the antenna circuit construct for 
IC cards. 

[Drawing 16] It is the top view of the antenna circuit construct for 



functional cards according to the gestalt of still more nearly another 
implementation of this invention, for example, the antenna circuit 
construct for IC cards. 

[Drawing 17] It is drawing showing typically the equipment for measuring 

the signal strength of an antenna circuit construct. 

[Drawing 18] It is the part plan showing poor printing typically. 

[Drawing 19] It is the part plan showing poor etching typically. 

[Drawing 20] It is the typical fragmentary sectional view showing the 

criteria for judging rolling-up wrinkling good and a defect. 

[Drawing 21] It is the typical part plan showing the criteria for 

judging resist ink layer appearance good and a defect. 

[Drawing 22] It is the top view of the conventional antenna circuit 

construct for functional cards, for example, the antenna circuit 

construct for IC cards. 

[Drawing 23] It is the fragmentary sectional view of the antenna circuit 
construct for IC cards seen from the direction of the XXIII-XXIII line 
of drawing 22 . 

[Drawing 24] It is the top view showing the conventional circuit pattern 
which are arranged and is formed on the front face of a band-like resin 
film base material. [ two or more ] 
[Description of Notations] 

1: An IC card, 10: antenna circuit construct, 100: circuits patterned 
layer, the 101: antenna coil section, 151, 152, 153, 154, 155, 156 and 
157, a 158, 159, 160, 161 : dummy patterned layer, a 200:resin film base 
material, 300 : an adhesives layer, a 400 : IC chip. 
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0H7PET7^li,, S«jj<Jl 8 0 0 V U 7 K 7 >f 7 ^ * - h fflftlffl t 1 II 
J . C 9 J; ? C U 7 - $IS1 1 0*fflE7<^AS*J2 0 0 *<5«S#t2pfliiTZ. 
[ 0 0 6 2 ] 

0 6 C S t <t 5 C , m7EQlalKA5'->>;y^-A^->C«^>TL/ ; y'7 h 7 7 ^ 6 0 

0 t £ H m 1 1 0fi)*IB±C77e7^)HtZ. *P JPJ * , l/=/7 M>5i 6 0 0<5f1t 

[ 0 0 6 3 ] 

CC?, *Jfcfl9C#iitlZI5]I&A*->Sl OOtt, 77x^lBlB*35Ji;#<5»ftlS-?l3c 

i? c m t j; ? c * is n , * «; © «s is 7 * ^z*s«<z>*iB±?p£favQ£iqicfle*!)?ti 

T P 33? r tl I . B 9 IC I ) T > * ^P P f* $ © *§* Jl 7 -r Jl A <Z> * ¥ 75 f&K - $ 30 

QffiSg7^iAQ#$=K l ;77rsi> u 7" 7 f~ ^ 7 7 ^ <*> *p f?'J tj ft , tra, * £p Q $ 

[ 0 0 6 4 ] 

1 6 C Jif I) 7 . I/V7M791B00B;, ill 1 1 0 * H ± C # <9 A 7 - 7 "7* 
r^7tlfe7>T^D^i^6 0 1 "X, I Cf y7J§t§ 6 0 2 V , 7 > 7 ^ □ 6 
0 1 C»«tIJ;7ClltB7^^*ttZ0 0e)*liBfiO4l8l 1 0®*lil±C»JjK 
7tl7f.Jiffi^-SP604oLV604t>;> ^5- A >-7l B 5 1 ~ 6 5 8 ( 6 B ZttHf 7 
tl 7 U tt U ) *7>«4tiJ#7tl3., H6CBSttl7llSll«f, □>T J, >7fl36 0 3^7 l J 
y77O7-7ff605 t»«7ft? . 40 

[ 0 0 6 5 ] 

b 6 c r ti I £p m i e c ft u t > @?i5i3fxn i-frjEczsfcmuTifcBHrz. 
b 1 otti^^fiixtffi^^^ti?^^ (a) is y s= - a ? - 7 t ff* j# u # 1 > «e 

r . b 1 it*B?c9gf;fxitte*UT/Tv-rB-?fo , ;< (a) isy^-A^-^t^^u 
*i)flt*©*(PJA*->tJKu. ( b ) i* *■ ss - a 9 - y t w*m 1 *L*fgafl <o n a * - 

7 t /Tv t . 
[ 0 0 6 6 ] 

II 0 ( a ) c ^ r «fc ? c , «t * <£> *p m a 9 - y to «fc ti (* , m <) & ? m&t k 9 - y <d 7 y 

x?Zl<Ml/fiP6 0 *\ Q> m <D K2 Qi Z V v 9 =7 4 > Y - 9 B B 0 5 Q> 3+ # W\ ? tl ~Z I) 2 50 
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hO?»Mll7F 6 6 O^f Slttll. 

[ 0 0 6 7 ] 

c ti ic n U T . El 1 0 ( B ) C S t J; ? C > * % Bfl © £p A * - > c «t ft tx . K 'J ft El 
ffiA^->97>f ^□'f;i»6 0 1 <Z> B <Z> fl MlC , Z',»y* ! 7>f>T-?»6 0 5 IC 
m X T . * p -? m t tp M 15 IqI IC jS o T 41 <0 )X I ) S- - A * - > fiP 6 5 1 ■» (p M t ft 1 . 

c ft ic <t u . » , ;ft"?iai»A^-><?)7'>x^D'<^BP<?)ia©«Ji-?^PBi | jrtisu5ti<?) 
i«tM'>ttiev»f ^ 7. c <z> ep ?j ft ic ¥ft ic & ^ 3 r ss - a ? - > ss 6 5 1 © 

1/7 7 hO?i#, & & <Z> 7 > x 7 □ 4 >»U SP 6 0 1 <9 H © tt tt "? h" M-tDf 

^u^xK^>7*^«r^>;t)?ep^y^A<7)fgitP»±ti^iJt*^r 0 u £ r>- t 10 
, 01 ? J; ? 5, x y f > 7 IC <fc o t P 0? ? ft £. 7 y =r ? □ -< il SP t * »)? t 1 

fc»<Z>tttt«0ffl#ff*ttCo«#ZVU"?7yy71 0 0 t © 56 £ t *5 if 3 C V » "7 3= 

[ 0 0 6 8 ] 

El 1 1 ( A ) CSti^C, tt * <?> *P JP'J A 9 - y IC «fc ft I* , l^A^-><D7>7^D-f 

;u 6 0 1 <5*^a©««?epfiiu^iqiPcX3it^*iqic3Si&f^*tt:A^->Sic>r>5 

Sit ft. BP 6 0 1 ol ^ £p JPJ * it 93 6 0 1 b 1 . 

[ 0 0 6 9 ] 

C ft IC *} U T , El 1 1 ( B ) IC m t J; ? IC , * % BH <9 fPJ A * - y IC J; ft I* . 7 $ - A 9 

- > fiP 6 5 2# : »IK<?>7>7 1 ?II>r^BJ6 0 1 ©IH-?*PIPJ£|q]Plc5££ri£lqllC5g»3 20 

«f?CPS»rft7. C<i)y5-A^->S5652C)U7Zh'f>5itt 1 7 > x □ ^ >»U 

bp 6 o 1 t * jjfc t i ft * a jk tt a 9 - y a ic jb o t ¥ ft ic ft t u z . c © tp m 15 HQ IC 

X*t?^|D|IC^&fiy^-A^->i56 5 2 # , 7 > 7 ^ □ 6 0 1 t # 0? * 1 ft 

5hHQ^«A-y->^ic^>7 5lft^ep^y^it^f6it3Qt^^^c>;^- ? $=3 0 

t) t . C<Z> - A ?->fiP6 5 2lCf>7 3itftS36 5 2 ol * ^P fPJ K it IP 6 5 2 b # % £ 
"T 3 <fc ? IC U T , 7>J7D^ibSP6 0 1 t 41 0? r I ft fl- A <9 US « A 9 - > S IC *P ffil ^ A 
#*f6^U«l)J;?-|C-r?C^#"-?$=Z. "t^^*, 7>x^zi/f^a5QI5lKA^->S© 

[ 0 0 7 0 ] 

)^IC, EI7ICvTv-rj;TIC> !/77h'f>7i6 0 0tY77H7fflU7tISl 1 Ot 30 

I y f > 7 t ^ C ^ IC J; 'J , 7>f7D^;i§101, ICf y?tSt» 1 0 2, □>T* 
>t§ 1 0 3 (BStt^) ?VJ;^Jffl^BP1 0 4ol^ 1 O4fc^'4«0c , rftI[B]^A^-> 

II 00L Z U y H O 7 - 7 SP 1 0 5 ( m m it T ) r^-A^->S3l5 1~ 
1 53 (1 52ttM1+r) VtifKt?. 

[ 0 0 7 1 ] 

^<9^, E8lC/3td;?IC, l/77h-f >5S 6 0 0 tflitI. C<9Jift, * - h" 

©l«!) 1 f l ffl)iCH)7l/77 I- 07 1 6 0 0 t»#?tt7t ill. 
[ 0 0 7 2 ] 

ft ^ IC , ^Sg7^^AStt200Q*HH^JlCff^rft^iS^-S!1 04ol^1 04tlCH 
QCi)if)^^S^Y^IS^Etffll)T!7 l J>t.' , >!7"ilDIt^-rc^lCd; 1 ;, H 8 Cfvt*? 40 
ICff*fiP1 04tiKt^ C^^?ICUT*f6B^|Ci)7>x^|ollS«5X , #1 0#'^S3ct3 

o 

[ 0 0 7 3 ] 

*f6Bfl|C^o^7>XZ01S«0C , ftQSy^^^QPlSlC^t)TgttBH1-?c 
^^WICJJ-H-' ffl7 7 >7 L 7'[5lJ§#0c , ff^TH^], si 1 3 He E 1 2 <D X I I I - XI I I 

r> &15 fa ft % & & i ex - f m? y t ?®&m&#<om-fr mm . 

[ 0 0 7 4 ] 

El 1 H11 3 IC W. t «fe ? IC , EI1~EI3C^^ftIHtS©^^^MSI^I*, ^ — A 
7->11 5 4#4lHHlDtll7ll3C^?J)3. 9"$-A?->11 54tt, 7 y T ? 50 
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□ A JH3 1 0 1 <D W III IC tiLW t 1 ffl Bg 7 < 0 0 <D ^M^kM \0 YtlX t Xl *l ^ \® <D 

* , # ft P , $ - A ^ - > 1 1 M17 ^l/iiS» 2 0 0<5* 

I) . 

[ 0 0 7 5 ] 

y $ - A 9 - y S 1 5 3*1 5 4 C « « t I y ^ - <9 ^ -7 X F O 5 i t 7 > 7 ^ □ -f il, 

an o 1 ©p3fl'j©«Kc*»ffl^5Kr?cvic«?<?>-?» 7>T7D^i§i o 1 ® n oi 

<2>/£l)«ttca5ri)T, y $ - A 7 - > i 1 5 3*1 5 4-?YX9r+Ife^Sf|C7)^M*> 
tll^Iy T>7' #ftSft*l«UlI«tX'lilCtt9XrZCV#-?$ : Z. C © dft , £ B 10 
S§ <Z> X >y ¥ > 7#fj&t>tl1£l)fcM\Ctjt J & Rm<D JLv ¥ > 7 * 'a 2 ft tl 3 ffi M Q M ft 

© gj ^ t «t * c Jt ^ t j; /J\ t < t Jc^?f , <r - a - x y f y ? t> -t 4 h" x v ? y 

[ 0 0 7 6 ] 

* . lv!f>7IiC«ll7, y $ - A 9 - > 1 1 53*1 5 4 <9i«*- tIS<5* 
Xv f >7»OfiBf®aff«i]t I . C? 9 *L it) , iRItly f >7bJ&ft, ft IX 9 B » 

a * - y m 1 oot r*m i;feltt<!)i8tiau7:atti:#f»nii:»ii7, ± 

laQ*XyT>7"fiP*XyT>7 , ffl5*ci)S^ l >I^^ICJ;oTfg*-rZ^ttSftQ^Z^^ 20 

^itr^z i c a - f , ^2 + i 'Jt< rr^iiT-^Jhi^it^'jaiifficKtt^ 
*#•-?$= 3 . 

[ 0 0 7 7 ] 

C © X © M ~? , 3: - A 9 - y m 1 5 4®*flJtlt'Z AHlCtto7aiB7 -f Jl/ 
i,SU 2 0 0<5i^tfltfefJ]ItZC^CJ;o7, 7 7 >x^D'f;HJ1 0 1 
*M!lCPJj»rtlfc4fli®* , $-A*->fi1 HtiStZ. C tl C «fc <J , 0 4 C /Tv * ?h 

?CVCJ;o7il5SilItil?u^?n. 30 
[ 0 0 7 8 ] 

014-01 6 1*, CQfcE^r^lClffl^^lfeQBt&Cftofcfl^a-h'B^^^T-lBlB 

* sk # . £ * *, i cm - f m 7 y t ? ms&mixfoQ m®-? & j . 

[ 0 0 7 9 ] 

121 1 4 to m T «fc ? C , 0 1lcm^tL?Pl^«5>^M*^S?^l*, 7 ^ - A 7 - > S 1 5 1 

* 1 5 Z <0 ft ft 'J C T 7 > t 7 □ ^ ^ A3 1 o 1 <PiJH5C}B-57*(PJSllttt<P^^-A^ 
- > S 1 5 5*1 5 6^7>x^D^;i/ffl31 0 1©J»#m»*-?«2#? < fc"?ICPJKrftT 

D7. * , 7^-A?->ii 53^«ft , nc7>x^zi'<>'uspi o i ©ni^wc 

f iff^tt»lAfii(i)Stt97^-Ar->i 1 5 7 WWim? H T I) 1 . 
[ 0 0 8 0 ] 40 
S fir , 7 $ - A 5 - > S 1 5 5 51)11 5 6tt, «&£«-?£<*£, * '> ffi * tt * W 

[ 0 0 8 1 ] 

n BcstJiTc, i 1 i:fv^ft^]|(9ff^l^isi^tt, y SS - A 9 - y M 1 5 1 

*1 5 2Qt\)ft , ;iU7 7 >x^D>f>'USl3i o 1 (JiJUtlt'J; ? CZTOU^ttfJ^^- 

A * - > fi 1 5 8#i«?ft7l)3. * . 7 § - A 7 - > i 1 5 3<Z)«ft l >'C7>7 L ^ 

□ >f A,tP 1 0 1©P3PJQm«C 3 FfflPtt^R^<9r^-A^->Sl 5?»BK?I171I 
I . 

[ 0 0 8 2] 

El 1 6 fO m T <fc ? C . 0 1 Cf ? tl 3 H*<5ilS ^ »S 3 Att , 7 5 - A 7 - > I 1 5 1 50 
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* 1 5 2 CO «t» ') C & & <i> Jg^ttQ *" ^ - A 9 - y 1 1 6 0 *7 > f / □ >f » 1 0 1 © 
*ftJ3C5Bo7»r»«]Ca^7J&JiK7*l7UZ. * . 9" $ - - > 1 1 5 89«ft') 

c 7 > x ? □ * ^ bp 1 o 1 <o m m <o « m c t h m tt # pa w © r ^ - a 9 - y l 1 6 1 #i 

[ 0 0 8 3 ] 

£ ft > ±lE<9fSfli©B*IC3 ! )rl)7IS. 1117 -f^^SttZ 0 0®ilCH»A5->'iV 
*"^-A*->St&itTUZ#, tt 4$ , iftlCJ;-3Tl*tfIII<Z>JfC&itZJ;"ycUTfc 
J; I) . 

C 0 0 8 4 ] 

mm mi 10 

S»»8 0 umn 0 Utn<P»fi»? ?. 8S6(57A,5Z'?/*1 (J I 8 (AA) 1 

N3o) ®^n.^tiQ-i5%mv^mc>)^]s9y%F747$=z-hmmmm ( m t - 

<Z>*UX:fU>xU77U-f~ (PET) 7 < ;U<5-S$1ICB)?^»8 0 Utm, «2 75 

t«u7, Ji*.T q nmrn 1 * z , «*^jicu^#*oT7>x^iniis«5Ji , ftt^^u^. 

[ 0 0 8 5 ] 

( n m m 1 ) 

?7B1 CitJ;?SBBIA>->l1 0 0H'5-/^->H 5 1-1 5 8 C^Bt 
3 A ^ - > ^ U 7 7 h ^ > 7 1 t » ^ ft) C FPU U £ . ^77M>7lii)A^->tt, 0 
9 ICftJ;7S0BA^->i 1 0 0 # M 75 |fg Q C » o 7 1 2 ffi a /C 7 S5? ? tl 3 *fc 7 C 

T^D^iHtStO t B EJ? U , lf^#2OiUmQ7 , ^^Z r 7A^0*H±ICttEl1 V 0 
?f Al?fv7tl?A^-> (0!&A^->SVU7iCD77 , >tSPtgt') t ff* J# U 

[ 0 0 8 6 ] 30 

C9^/7 hO?it77 7);l7fflU77i^:^/,Itait;35 2t)X^ifiyf 
> 7" tiC)!CJ:oTHBA>->11 0 0^'$-A^->ll 5 1 ~ 1 5 3 t ff* SJt U 
*L . C(9M7Iyf >7^IU-7X h ^>7l^il*H©*»tlJ5^;feo 
[ 0 0 8 7 ] 

^ Q <dk . *i<t7 MJ ^/.^X^iST-U 77 h -f > 7itiS Ufe. BflfT-ftfcElE&A*- 
7i1 OOQJi^ll 0 4a^ 1 0 4 f> (08) V<?>IB7*!l<Z>«5.«|Jifflt»Zfc<y>C 

7'j>c > 7" Joitistc^cj;'], n y m z \z ^ ? xi z & ? # 7 y ^ ? mmfcm >& y 

S>E]!§A*->S1 0 Ot^JKUfett«?tttt#?lRofe. I'J bto^ 

A t §S ^ . 40 
[ 0 0 8 8 ] 

^»©S»A^->*tPEJfUfett«©*«!©*»t#? ! ilU7«)KrU7 1 <Z> 7 > x 7" 

m g& }§ j# & 1 o trp^ufe. 01 7 ic m t £ j ic , mm m h - y ? y t 7 3 t * 1 1 M 

fg#^2^S«ffl^-7'7>x^5t*t^S«^4>;^raiC7 7 >7 1 ^|5]iS«^ , ffl Ot 
lib T > mmm)l-7-7yT^ 3 C £ fc , ;^iU^.-fS-§-^'tS'fSffl>'l,-7-7 7 >x^ 5 C «fc 

[ 0 0 8 9 ] 

( * 3SS «l Z ) 

01 2C^-TJ;?*I51»A^->S1 00H^-A>->i1 5 1—1 5 4tiflib^ 

C * * * I* , n m m 1 ^Hfc^RifcttfcfcKftlfi^T^x^lBlttfclfctttttROfc. 50 
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[ 0 0 9 0 ] 

( « * m ) 

El 2 2 C ;Tv ? J: 7 S «£ * <P El » A * - > 1 7 0 0 t ¥*m U £ C * J* - ^SS^J1 * H « 
©Kifttt* * KitlS?? > x ? DR«JK# t H U fc. 
[ 0 0 9 1 ] 

Vk T « H 0J 1 V 2 . f *^JCt UTCJ^i^ItS 1 ICf\t. 
[ 0 0 9 2 ] 
[* 1 ] 





it* 












0. 52 


0.45 


0. 20 


1.30 


100 


mmm 2 


0. 52 


0.44 


0.15 


1.33 


100 




2. 55 


1.55 


8. 65 


3.50 


100 



[ 0 0 9 3 ] 

£ ft, *lc^r#^Aik*tltMr?fetf)©Jl-^Jl?)¥J3£*aptJ!* > TCKl«r?. * 

* A .fc * I* , 1 0 0 0 0ffl<57>7^i»*)«ftt«ftCO7^A5g4StiB^7*MU 20 
*L . 

[ 0 0 9 4 ] 

ep fpj q a • * A <9 ¥'J % S * R )X © V ft ? ft Z . 

£p JPJ A ■ m 5E <z> n a 9 - y c «t -> t u v x h- ^>5lt(fXit7c>:s<^jK^*i, 0 B 
a * - y mc « s * 1 Vk tt © u 5/* x h * > 7 1 c » a , c u ^ « < , s^tt^^/ih^ 

[ 0 0 9 5 ] 

^P (PJ * A = ± IE i>X % <0 t <D -? . El 1 8 Cfvt <t ? CI/ ; /X h O 5 iC^Pl^itSP 6 0 0 
ol, ^P N IS U 6 0 0 fc*fett*PMCU*W6 0 Oc#fgiUfet«Z). 

[ 0 0 9 6 ] 30 
X y f > 7" Q A • *&<9¥y5££2Pl*)X<9*?y , ,|-?&Z. 

Ivf >7I = m 36 <Z> A * - y C «£ -o T H A * - > 1 * 8fr tt f z c * * < . *a*& r 

■? ft i c * . 

[ 0 0 9 7 ] 

X y f > T * A : ± IE J-X *h <9 t © -? , El 1 ? CftJ; ? Ci^A^->itfffitZfitt 

a * - > 1 c it tt 1 o ooL^fgiu^'j . ttttatt/t^-ySffTSS^r'j^/i 
o o b tff&£.t i c * . 
[ 0 0 9 8 ] 

#3=iR^uft<9A-^A<9¥ij£S^ia)*<9>:fr<;^ft3. 40 

* St 'J U ft A = HZ0CStJ;?C, Uftfgi®FffC3TfUTi-ftAC^-rZi-aB<9Jt 

* >: U T > B / A * 2 . 0ftTf«I?Ht9. 
[ 0 0 9 9 ] 

#?I'J U ft * A = ± IE J-iOh o> t Q ~? , El 2 OCf tJ;7C. UftSg^ffiffilcaTrUT-frjS 
AC«tZfSBOik$Vl;7, B / A # 2 . 0 t j8 3 £ <9 „ 
[01 00] 

£ ft > H 2 0 Cft H7, M17 / iUSfi Z 0 0 0**I±CKIffJl 8 0 0 t AftUT 
IQ » A 9 - y S 1 00»f^7ft7HH9U]. 
[01 01] 

l/^XK^>7l?htg©A-^AQ¥iJ^*^tt)^Q^^ , ;-?ftZ. 50 
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u y x h^ycM^m^ ■■ os& a * - y B 9 * ± c u v x 1- >r > 5 1 1 Btft t tt t b u 

IC SJ ft 7 [□] S& A ? - > 1 1 0 O<5$IWIlHlTlllia0SJ^^1 0 % T 9 fc 9 . 
[01 02] 

l/ ; /"Zh'f>7^?hta*ll: ± IB ?b 9 t 9 7^, lKA^->|(i)lllC^77M> 

?it»ftrt7iim»**-K 9* -f ?<?a^?, i 2 1 cf tj; ? ic, k/xM 
>5i6 0 o #3-»toK:iii#*i-zm & k 9 - y B -\ 0 oqIi^iiuti) ?ia«)IJe 

* 1 oxtatniD. 

[01 03] 

Hi t<5«?afi<5SiCTU7tt. «*0j9;7>x7lB]K*l£#tBl)T5l!l3£T*l*LW 10 
*H*»?©**»Ke-!7«t1 00H7, H ffil 1 V 2 <97 > 7 / iS««ft<i)^ 

§^ic- ? it t ffl ^ m y u t m u . 

[01 04] 

* 1 # <S , ^^1*29^>xT[s]MJft , ftl2, t*fl<5t<9Cft^7^I$tfeMt 
[01 05] 

*;|Ji7ft3^i?=73?>3. * fg Bfl q> ig H I* , lU(?iJ69Ilfilffl?H;5<, ft ft tt 
>t 9 i 1 C J; 7 7 tl , ftftsi;dc9$cH*W#9MDfcft<£&'KHra7^9t^79#jE ) £ > 
fit§t' t<57J)Z . 20 
[01 06] 

[ % m <o m m ] 

* < , s^&*iS* l ;^^&G D DMtr&i±7t±?c^ 7 * c * & ± m h 9 # 1 1 7 y t 
fsr 1 c a - h" m? y =r -t ms&MjftfoQ^mm-p&j . 

[02] 0 19 1 I-I I M C )& r> & 15 fa ft K & 1 C 10 - F m 7 y ^ ? ® ffifiC & <>) ® 
*lll7$il. 30 

[03] 0i^i i 1-1 i i a c 5B o £ fa # 1$ ji i c a - k e 7 > x ? @ » # 

9SP^irH07#) 1 . 

[04] 0191 I I-I I IiC;gofe^^#^ffeICi-h'(5iii7if)Z. 
[05] C9f!B^9-o9?l^9PlSlC^o^^>xTlB]ii&*0c , ff9lHl <&> » tt I « t 
■TSl3^BrH0-?^ 3 . 

[06] C(5J6ifl(5--)<!)Kll?)»*C*ofe7>7^n»l«#<!)IZ<!)«3lIfitfx 
TSP*irH0-73?) 3 . 

[07] C<9f^B3(5-^(5)ti<i)IlCftofc7>7 7@!SiffiftQ)^ 3 (5^3llgt/fv 

■rap^iirH0-?^) 1 o 

[08] Z Q%Ba<o - ^ <onm<DMn\C&r> £7 y T ?m&MjX#<DX 4- B. 40 

[0? ] * tt © M IB 7 < ;UA*»®*II±?E*y7-*lTPJ3??:tlZ«&ffi®|B]»A*-> 

[01 0] IHIffXtlXUStl^f ll?ft'J, (A) tty^-A>->t» 
S?U*l)«3R<?)«PWA7->t^U. ( B ) I* y 3: - A 9 - > t ^ EE 0 £ * ft m 9 *P JR| A 

9 - > t f t . 

[01 1 ] i ? ©ffiPf X I tE*U 7StS^f li7if) V, (A) ttr$-A?->t 

p pj? u « 1 1 m. * 9 (p m a * - y t m u , c b ) a ^ - a * - > t ff^ u *l * % m 9 «p m 

A * - > t /Tv f . 

[01 2] C<J)fBi<3)t?-o(5ii!i)lIC«ofc*$ii-h , 17>77iSiffil$ > 50 
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^YXtx \ cio - f my y t ? w&mmwo)^ mm-t&~z * 

C m 1 3] 1211 2 9X I I I-XI I \ Wt\Z ^ fa ft v> % )l \ C 1) - F m y y ^ ? M 
I C * - h"ffl^>x^lal5&*^ff(Z) :s Fni2l-?^Io 

[^1 5] c«)f^9*feffl(i)^ii(i)»lc«^^«ii- h" my y ^ ? mt&mmw , k. 

[11 7] 7>x^-iBiH*sJi;ffQ)fi^-aist«i^t?fedftQiiatatsc«icmt0-?»)? 10 

[11 8 ] ep By * & t 5$ ft c a* sp # ¥ n 1 -? & 1 . 

[11 ?] iyf>7 ^At*a«icmtap*¥nH?»)3. 

[12 0] # k '>< ui • *At«*rzfcfo©s**mr*5S«sw#ttinH-?»>z 

[12 1 ] i/ h 4 y 0 S »fit • ^At?iJ3£r?feiD©a62Pt®rfltSC«i*ff*TII 
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